Multiple Src Homology 3 Binding to the Ubiquitin Ligase Itch Conserved Proline-Rich Region.
Itch is a member of the C2-WW-HECT (CWH) family of ubiquitin ligases involved in the control of inflammatory signaling pathways, several transcription factors, and sorting of surface receptors to the degradative pathway. In addition to these common domains, Itch also contains a conserved proline-rich region (PRR) allowing its interaction with Src homology 3 (SH3) domain-containing proteins. This region is composed of 20 amino acids and contains one consensus class I and three class II SH3-binding motifs. Several SH3 domain-containing partners have been shown to recognize the Itch PRR, but their binding properties have been poorly defined. Here we compare a subset of endocytic SH3 domain-containing proteins using bioluminescence resonance energy transfer, isothermal titration calorimetry, and pull-down assays. Results indicate that Endophilin is a high-affinity binding partner of Itch both in vivo and in vitro, with a calculated KD placing this complex among the highest-affinity SH3 domain-mediated interactions reported to date. All of the SH3 domains tested here bind to Itch with a 1:1 stoichiometry, except for β-PIX that binds with a 2:1 stoichiometry. Together, these results indicate that Itch PRR is a versatile binding module that can accommodate several different SH3 domain-containing proteins but has a preference for Endophilin. Interestingly, the catalytic activity of Itch toward different SH3 domain-containing proteins was similar, except for β-PIX that was not readily ubiquitylated even though it could interact with an affinity comparable to those of other substrates tested.